










of closely spaced stations such as those made on SHELLBACK allows 
one to construct charts showing a three-dimensional distribution of 
salinity, temperature, oxygen, etc. It is then possible, using the tem­
perature and salinity data, to construct charts showing density structure 
and, from this, to calculate the average current system and water trans­
port. From analysis of the distribution of variables such as these, 
oceanographers gain insight into some of the large-scale dynamic proc­
esses of the ocean. Charts of this type are analogous in some respects 
to the preliminary mapping that geologists must do before they can begin 
to study possible causal relationships. 

Supplementingthe oceanographic stations, an even tighter network 
of temperature observations in the top layer of the ocean was provided 
by the bathythermograph, which was used about once every two hours as 
the ship traveled between stations. This instrument gives a continuous 
trace of temperature versus depth in the upper 900 feet, where the most 
rapid changes in temperature take place. 

The method described of computing the ocean current structure 
from an analysis of the density gradients is not entirely satisfactory. 
The distance l:nltween stations, plus the several simplifying assumptions 
that have to be made in the calculations, mean that the current structure 
derived at best is only an average one, and that short period variations 
in time and in space are apt to be masked. 

Therefore, another method was used on SHELLBACK to give a more 
instantaneous picture of the surface currents. Measurements as a func­
tion of the electrical voltage of the water were made every twenty miles. 
These voltage measurements can be related to the velocity of the surface 
waters but require assumptions as to the ratio of current width to depth. 
The truth of the matter is that no completely satisfactory method of­
measuring currents has been devised. 

Along with the study of the water masses and ocean current char­
acteristics, there is considerable interest in studying how life within the 
ocean is affected by changes in these factors . At each station two nets 
were lowered to sample the biological life . One, which was towed at a 
depth of 300 meters for twenty minutes, had a mouth one meter in diam­
eter and a recording mechanism that measured the amount of water 
filtered during the tow. Observations of this type give a measure of 
variations in the total amount and in different types of plankton (floating­
organisms). The other net used regularly was a small one with a 17-

' centimeter mouth, and with mesh openings of less than a tenth of a 
millimeter. This net, which was towed vertically through the upper 50 
meters, collected even smaller organisms loosely classified by marine 
biologists as microph\nkton. 

An additional 12 net hauls were made at a depth of about 4000 feet 
using a large net (with a mouth area of somewhat less than 100 square 
feet). Tows at this depth with large nets have been made but rarely in 
the past, and major interest in these hauls was in new or seldom col­
lected species and in the occasional finding at these relatively great 
depths, of species thought to be indigenous to the surface waters. 



On 37 stations water sam­
ples were drawn and treated with 
radioactive carbon. Some time 
later the sample was filtered and 
the amount of "carbon uptake" by 
the residual plankton was mea­
sured. These techniques are 
still in the experimental stage, 
but it is hoped that they will fur­
nish a quantitative means of 
measuring plant productivity in 
the ocean. 

Although, as stated ear­
lier, the primary purpose of · 
SHELLBACK was the study of 
currents and water masses, both 
geological and meteorological 
study programs went along si­
multaneously. The Weather Bu­
reau personnel made regular 
surface and upper-air pilot bal­
loon and radiosonde observa­
tions, which served two general 
purposes. They were coded and 
sent out over the Weather Bureau 
circuits to be added to the daily 
weather maps, but, of more last-

Preparing to lower a sampling bottle 
to obtain data on temperature and 
salinity at great depths. (Photo­
graph, courtesy of Scripps Institu­
tion of Oceanography) 

ing importance, they provide a series of upper air sections through the 
intertropical convergence in an area where few if any such sections exist. 

Although no stops were made for coring or dredging the bottom, 
the ship's two echo sounders were kept running to give a continuous trace 
of the ocean floor. Occasionally when an unusual feature like a large 
seamount was passed over, the ship would turn and retrace its tracks, 
cutting the feature from several angles so that a general contour chart 
could be drawn. The amount of new information that marine geologists 
have gathered during and since the war about the morphology of the ocean 
basins is staggering and will be treated as a separate article at some 
future time in Research Reviews. 

In oceanography, as in all sciences, the feeling of surprise about 
a new discovery is usually tempered by the long analysis and study that 
brings it forth. But there are dramatic exceptions. On SHELLBACK 
one quiet afternoon the echo sounder was etching a steady trace at 2300 
fathoms when the pen began to rise, slowly at first, then more swiftly 
until, before it began to sink, it had traced the profile of a 12, 000-foot 
mountain-a mountain that comes to within 268 fathoms of the surface, 
a mountain that no one had ever known about before, and which would 
still be unkno-..yn if the path of the HORIZON had been some twenty miles 
away in either direction. 

The ship was gone from San Diego 103 days. During that time it 
stopped four times to take on fuel and provisions and to exchange passen­
gers. Open house was held aboard the HORIZON at its stop in Lima, 
Peru. More than 200 guests came aboard at various times to inspect the 



vessel and its equipment. They represented the Navy, the fisheries and 
Guano industries, as well as the University of San Marcus and scientific 
societies. At Ecuador a delegation from the ship paid a visit to President 
Gallo Plaza, an alumnus of the University of California. Both in Peru 
and in Costa Rica informal discussions were held with government repre­
sentatives concerning the Institution's oceanographic work and its relation 
to their fisheries resources program. 

Planning for an oceanographic expedition of this kind, of course, 
begins many months before its departure, and analysis of the observa­
tions made goes on for several years after the ship returns home. As 
is almost inevitable in such a study, more questions were raised than 
answered. The results of SHELLBACK will be appearing as individual 
publications in scientific periodicals for the next few years. It is · not 
fair at this time to anticipate the authors with any preliminary review 
of the results. As a matter of fact, those conclusions that appear obvious 
at the time they were made often turn out to be not very obvious after all. 
As somebody answered a question about results on the day the ship re­
turned, "All I can tell you is how many tons of data I've collected." 


